5 [0001] #3893 W\ f ^S^i^oHit^ft^W' E L/<^;Kc 

[0 00 3] Affcl&Kfi, ^1©EL^/I^fi. ffim<Ds<*~^<DT 

20 [0004] mi&x^ mm\z±? *y**mm*m\,\ mmmizmm 
x^ztcib. mmmicmm*m^tzELs<*Mc$i^<x, mmmm^n<. mm 
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mmuw-m <a fafr >^ <tw~ & n & v \ 

[0 0 0 5] C©i L/^/^ffl^fcf-Y^7'W^y3y^ > TV 

[0006] a&<D zm.m^%-tz e L^jum^^mm 

10 m&ftftm.%tet LTIi, (©frtm) tLTSrS, m?>t<P.fck LTCe 

£r#WcS rS:Ce-^ZnS: Tm, m&Z&Jfrgytftb UTttZ n S : Sm, 
C a S : E u. m&$£ft$kfti£ b LTttZ nS.Tb. CaS:Ce fti'/J^e 

15 [ooo7] La>u&a*£>. rttb^fe. life. fffei^ft^s^ft^JIflte. 

[ooo8] ji:#:#Hci-i, mz.^ m&mn&jtfrmjmt ux. c a s : e u 

20 tUT, ro^^BIfi^ btC^gg^pi -2 0 6 5 9 4^# x #^sp 2 - 1 

4 s 6 8 8-§-^^ir^iorefca$ixxv>5o L^L&asb, rof^MI 

ol. 16. No. 7 6, p 7 — 1 1 fetl-TV^J; 5 fc\ 



2 



[ooo9j mmt^jm(oM^^^>^<D^^mmx^?>z n s = 

[0 O 1 0] *fc. i£*F?«U #M*ffl©f*Mt t-c. %t±mmuT 
10 /W* y i=m^-^-^^— [MG a 2 S. 4 : RE CMfiT/i'* y ±3§7t^ R 

Efi-&y!>^ (Ce) ) ] OHH (#ri¥5 - 6 5 4 7 8-5§-#!»U ■^3H±mmM 
T;V* V ±m^*T/ls^*— M£3fc{fc [MA 1 2 S 4 : R E CMfiTA-* y ±Htg 
REt±-fey?A (Ce) 33«fct^— n fc'?^ (Eu) ) ] ©§83§ <4$fF^ 2 

840 i85t) riSfB^n-cv^tf^ ^gji+#fcjf«#»£:ix-cv^fcv\. 

15 [0O11] ^Jg^fiifBtS^^^^.X^^ixfet^-C-fe^. 

v^3> (C a S : Eu) |C-f y h y *A &}mX-tcfe& (0ilx.fi. V 
20 hi HbS*. CaY 2 S 4 :Eu) V^«»jdto«*fls*M!Sa* fe^M^ix 

[0 0 13] *3BWfc«S*3fefr»ISf±, M^A.B^.S.Tft^W 

25 JiMfiE^c^AteMg, Ca. Sr. B a *5 £t*Z n d*£>#3S¥tf>kjgi£ ttfc 

4>ft< £ 1>— o^Tti, BIlSc, Y. La. Ce, Pr. Nd N Pm. Sm x 
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En , Gd, Tb. Dy, Ho, Er, Tm. YbJOLu^bW^bltf 
0<x<5. 0<y<4. 05*z<8. OSw<8tfcO, 0=z 

5 [0014] rcjipftSJtftilR©**^^ is*ttbfc+»uiia<4 

[0015] n r-C% Sgffc* ^£ LTMf«nWt U-Ctt, 
10 ti?»o 

[0 0 16] eWf*0. OOKz/ (z+w) <0. 6*ifctlt 

[0 0 17] JR3S«t L-T. Mg. C 

a, Sr. B a j3it?Z n^b^5^bliitlfc^< i: <,-0<05£*fcs S 
15 c. Y, La. Ce. Pr. Nd, Pm. Sin. Eu. Gd. Tb. Dy. Ho. 

Er. Tm. Y b Rtf L u fi> fe *a»^fe*tf*Vfc4>* < * <t>— oS>5c*<©«Hfc 

20 [0018] r<D J: 5 ***K:J:ibtf, *#fc*iB*fflv^B*fc&K***&S5 

[0019] *fc. *HKi:#5E L^^tt. _kJ&©«#f*#BI&*r-*"*« 
[0 0 2 0] «WKJ:ntf,W«KIB3fti-*EL^/Ufc»r-C*S<OTf. 

Jgtttg^ E L # 7 — * ^ ^ W £ m^X' # £ „ 

25 mm°MM£M® 

[002 1] m 1 tt. **!fcJ&im<0*##*R&JBVNfcfc*E L^O«J« 
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10 0 2 2] m 2 **a«M^***** ,WRr * 

l00 2 3l B3I*, ««l«-*^L^*tnttWl«E 

, "oil B e*«««'»^«— ^' VOT " 

[0 0 2 7] @7tt, ««2©Sr 1 Y,S 4 .EuOEl- 

[00 2 8] S8r±. JdM80EL^^»«^ 
15 "Cfc&o 

[002 9! «t, *mm^m^^xnm^m^. 

25 -U*. 
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10 0 3 2] «*r©«-fltfife5n*W*/HfcSrSi-x, y> z. wte, 0<x<5, 
5 0<y<4. 0gz<8, 0£w< 8 ziwi^COIiiftSiili 

[0 0 3 3] LT»ftt5«lM4 Lttt, Mn^Mnft 

Eu^Euffc^, C e-SfC btlZo 
[0 0 3 4] Mnft**iUI4, mt^^tf^ Mit^^tf^. «Mfc-v^^ 
10 V s 7>yi\:<*r>#^m*mtfb*i<5* 

[0 0 3 5] Euft^JfcUm Ma-n^^A, ^a-nt^A, ig 
flier— P f 7yffc3-- a tf£A*£flS3Mf 6>tbSo 

[003 6] C e it-a-W t bTfi> mt-t V *} A. gg-ft-fe V Jgfcir y ? 

15 [003 7] ;L£>£ 5 *«J«©»*ff*«ltt. tffm&Ji5i:tt*KJtU 

[0 0 3 8] -S:M^^-«lfi£7C^<Z5^/W«:^*-rx N y N z. w«it)ffl^ 
ffltt. 0. 5^x^l. 5. 1. 5gyS2. 5^ 1. 5gz^4. 5. 

o ^ w ^ 4 . 

20 [003 9] JiBefitf-tK^T, O^fcttS <Dl/^iX^S#ffi UTV^tb 

O (SlSfjlW fi> SWcDOeDStev 0. 0 

0 1<z/ (z+w) <0. 6<D&m&&<, ZLfrKX*). flHft&S < 58) 
25 JR^bV\ 

[0040] &%.ftmm(Dmf&t±. fkftxm#m cxrf) % x*#«^#*f 
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(XPS) , TEM-EDS (Transmission Electron Microscopy - Energy Dispersive 
X-ray Spectroscopy) m \C <fc "9 flfcBI" 6 - t & "C # 5 . 
[0 04 1] &$t<7?7C^A t LT\ L-V^cot^fiv Sr, Caf$)5„ 
[ 0 0 4 2 J WcDtE^B t Lt, AT* l^t.©!^ Y, L a N Gdf 

£Mg, C a feSV^ftS r i»& lffiR£(±«RU LT«fM-S1Mt 

TciAiLT, Mg, Cafc5WiSr^f>lfia±I^U iS&fc, 
B a^Z nSrAcx.-C'b «tv\ ^«M©±f5?5^A}c*J-r5^^fttt 0 . 1 

[0 0 4 4] 4#K % S*AtLTCaS:ttfi: % J?&#i£< jfesHPfcJDitT, 

a Sr-g-tf^:3fe#:«t LTtt, C a ,Y,O w S : E ud s 4*HC$f* UV" 1 ,, •fT't, 
CaY 2 S< : Eu^^TOK, SfeT^Sf ^^&C>?g)fe^#6>^5„ 
[0 0 4 5] 5c» At UTS r ^tftt^Mlj: UTi±, Sr x Y y O 

.S,:Eu, S r ,Y y O w S, : Mnd«0* L<, 0ilx_f£, SrY 2 S 4 :Eu, 
S r Y 2 S 4 : MniW6H5„ S r=t Y y O w S 2 : Eu, «NZ S r Y 2 

[0 0 4 6] jfefc, TnfSfAi: LTMgSr^trifr3fc#*Hli: Ltli, Mg,Y y O 
.S, : Mn25#;£L< % #Jx.f£, Mg Y 2 S 4 : Mn*W?>^5„ 
[0 0 4 7] ^&fr:?g#-r5:£ft#&#3fc:f4 s TcfA^ZniU 3§3fe*<b 

itt, Zn}C**LT, $bKMg, Ca, S r VSiB a ^bWl*ft,fc 1 

^TittO. l~l 0j®^%^/j;sJ:5^i-5^i:j>s^LV\ jniAtUZn 



[0 0 4 81 »A«.IU 

I00 4 9] :O «4»ftt«>-ft***»» 0lss!:l ' Tlt - 5 ° nm 

......o..-»«^ ******* 

',0 0 6 21 *f. «Wt**V»*«*. 
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10 



15 



20 



25 



[0 0 5 3] m.^^-^Mmm:(DM^m^ H 2 s#*z&A-f z-t& 

[0 0 5 4] rcOiMCb-C. Cai Y 2 S 4 : Eu^3t^^#fcm. M 
U<li5 0 0-C-1 OOOt, ^l:600t~8 0 0Tl<Dimm<»WL&Xft 5 

[0 0 5 5] m**frk U«^5-««^»t5Eull fiS^X' 

[0 0 5 6] mmtpv&mMmi, mu~6 o on, u< r±. lsot- 

[0 0 5 7] ^^OjE^fi^U<«l. 33X10" 4 ~1. 33X10" 
»Pa (1 X 1 0" 6 ~1 X 1 0" 3 T o r r) T*fc?>. *fcH 2 S ft 
Ai"*^ J±^^liSLT6. 6 5X10" 3 ~6. 6 5X10" 2 Pa (5X10 
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- S ~5X 1 0 H To r r) ftZkX.lf\ B W Z.tl£ «? M < * 5 t > E#><£> 
fi. K2g^<0^fCt. 5 — 2 O 0 SCCM« 1 0 — 3 0 SCCM^S? 

10 0 5 9] &«£[5I<|g£-a:S#-g\ S^<D0^t ttli, StKlilO 
lsl/m i n JgAJt. J; <9 L < {310 — 50 El/m i n , LV^<£># 1 0 

— 3 OS/mi niST'fcS, g^S^a^-T^ 5 £ , JtS^W<-<E>^ 

©$#tt#HBTbT< 5 0 StR^IUte$*5lH]ife^ai: UTt±, JffiJEIfiJife 

[ 0 O 6 O ] *<^y h^S^M^-r^AB^^^^iOBWfts &/St£^& 

-^^^fffe^5^aB«(cj:5An5ift«{^0^L<«ii o o~i 4 o ot: 
mm, i&j&famom&n, 100 ott-± 1 w# s u< , ±o. 5°c@^ ± 

[0 06 1] ^$^fcC a ! Y 2 S 4 : E u m<D$k3t&Mm&. iSsgrtfatt^ 
KtSwi^JU^ W^ll:, N 2 <K Artp > 
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v , hl 4 a ««»»■ 4 0 * • " yM " 

,006 51 wn*.w-»"'* L - :eHfr " Ml ; 

l0 o6 6l wn«i«*f-"f' ! «^ ^ * * 
2 . oBHt i 2 b rasa* u^ew**Bie*«« 9 - » 1 

To 0 6 71 t«t»««M". EBl» 1 4*6»mtmM 
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10 0 6 8] ^WOigftffc^jglfcffl^T&fliSE L^^/^#5('liJ!tll 

[0 06 9] H 2<2 S **W<0*3tefl*K&/IJ^fc*t«E L 
«Sr^i"— gtff&rSiaT-fcS,, B2K*5Vvc % lgl±l:(i^ h^^^^-y 

7 -f ^tfc^ * — ^ £ -f 5 -hSP«« 6 £ tv-C v % 5 o 

[oo7o] T&tmm 2 mm<omm^-Qi>^wmmkM 2at, r ©j? 

[0 0 7 1] T^m@5, ±fr**6 % fl«gt§2a % KtR 

[0 0 7 2] H(C^tl2b t«**»0!3©Wfc^P7'JBi: 1TB 

a T i 0,»RItR»t5 I Lv% *fc. J: 0 ®R l % TgR«@ 

5 , ±®nm 6 , mmmmm 2 a „ *&m 2 b , ttott&jgjB 4 <o^^n<Dm- 

B a T i 0 3 II|«Ltt6v\ 

[0 0 7 3] * »3fcfl£»«3S:ZnS?HI|-p^vK>ry^-i-5i 
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itJWiELlf^iilt^^, ZnS^Mwm^iis 3 0 nm~4 
00nmi^iL<« lO0~30Onm#i!! H»\, 

[0 0 7 4] -r^fc.*>, EL/^/Hl, ZnS^I/S»fl/ZnSiI 
ZnSill/- • •/*##*0l/ZnS*«*>J:5K:s ZnSlItf» 

[0 0 7 5] £fc, «ttmEL/^/KO«igfi, fl%ii2 a&^-fs « 

io am 3 Mttf v * ^ y !7 a* ^«>— ti&mmffim&T'&Asfc&m 
[oo76] m&t L-osv^tmwu mffeiM 2 a ©jgjaaRfl^ g&itjg 2 

15 co-efenfJ#{r|5B^$tt-5t>^-ett^v\ jmt&JRJff 2 a fc/flv^ St 
^6 0 OtEUu KIJ7 0 0W±, 4#lC8 0 0^C£A_t<£«M*£# 
i-5S&£/Bv^„ *ffc#»cw:. tfyxmte^T/un-l- (Ai 2 0 3 ) % 
77^ F (2MgO • S i O z ) „ XTT?<{ h (MgO-Si0 2 ) » 
(3 A 1 2 O a • 2 S i O z ) „ V T (B e O) . SMbT^-sS^ (A1N), 

20 mtiy]) 3 ^ (S i N) > mit->D 3y(Si C + B e O) m<D±y 5. j/^^, 

[0 0 7 7] r©H^^C s f&mitz/V =i^V^;^— >^ 
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[0 0 7 8] WMftftJI 2.^ L"Cfis ^©*K»«ffW»*»v*S 
1007 9] 

[0 0 80] MBWI 2 a Offtt* * b'-Ctt, 1 0 8 Q m»-h. ^ 

! 0 -~i o»-q • c«a«wiu>. * fc jt«w»v«««i-*WTf 
*>5^#ff*u<, tolW«i^ W i<tt«-ioo~iooo 

[0 0 8 1] WHMI 2 a 0****f±. WfcK**^ 1 0 ~ 5 O m m 
loO 8 2] ^> W 8 *** 18 ^ ^ 

[0 0 8 3] wmmm 4 ****** ^x*.**.****"**? 

aTa 2 Q 6 ) , (SiO.) . ■MbV9=»^ (S i N) 

(Ta 3 O s ) . f^iXbnyf^ (SrTi0 3 ) . *<fc-f V b 5 * 
A (Y 2 G 3 ) . ^^V^<y ^(BaTi C 3 ) . ***** (PbT iO.K 
PZT. i>*«T (Zr0 2 ) > S/9=»^**^-r ^ K (S i ON) . 
TA^* (Al.O.) . PMN-PT*WW*JW^6»M 

mlvxtt. mmm. ****** cvd^ f»mm*&*eK* 
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O~l 000nm, 100-5 00 nm^SffeSo 

[0 0 8 4} TgBmS 5 tt, 4>&< £ 4>&K l ±*fctt:JWI*fe»Jl 2 a F*Ucj£ 

TgfsmSi 5i;fiZn o^> i to4 ±f©^93^8i£;Bv^ r. t a*-et 5„ 

[0 0 8 5] ±J&mJ&6 i: LTWu J6**»KtR»«*»&»l 9 

[0 0 8 6] l^ISiUli, ZnO, I T Oft £*£/SV^ r. i ##K#3c 
LV\ ITOfS, MI n 2 0 3 i:SnOi4:ft#ti^T^ft5iS, 0*te 
15 Mi^bMUTV^TfeiV^ I n^jl^tSSnO^^ttf^ 1~ 

2 011%, §&i:ii5~l 2fi%^S U\ *fc, I ZOt?0 I n 2 0 3 (C 
*f-f£ZnOcD}g£-ftti, »# % I2-3 2«?41«t*)5. 
[0 0 8 7] *fc. w^fcOlg«i«. =-^Sr^-f-^^OT^g;V\ i©V 
Uaytlltt, WI*/PaV (p-Si) Tfcotl), 7Wr^ (a- 
20 Si) T'*>oTt>J;< „ >&m\z£ 1 0W&£ki<'V 3>ffcoTfcil\ 

[0088] > y a :^«:*r-r«»KHt» 3£ti&*>*s V a vKtrax, a|®te&?8 

Kw5yh^>5>i;!iST'#5 0 Amtell, b, p. As, Sb, Al^d5 
25 mifhfl, rL*tfe©**»-Cbv 4*KB, P, As, S b*5j;tfA 1 LV\ 
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,00 8 9) M vttKx-n®m*m^***^™- 

,00901 J*-TWiM«* ,«»W«#lUlt»a3 t 
W i<U«tW«lt». 1O..-BT.WB0. 0 0 3-0. ID-. 

„ ^ _ tel- i O0~l000n mS****? * L- VN « 

_, Q . Fll *#«|Btl8V^EL/<W3^ 
[0O91] £HJ:> Ca,Y a S 4 .Eua*1***«'» 

C a Sr Ba^t;Zn^lS4fcli2S^«Kt^ 
[009 21 tfC, 5£»Ak^ CaP^Mg, Sr. Ba, ZnCx 

l0 09 3] W^t«t5WEu^<, E«0*- 

[0 0 9 4] «*«m«H****V^ i-ftfct,, »-0O«*# 

c ; yj 0 4 :Eut^ CaO. Y 2 0 3 . Eu,O^W,Ha 
5S ^l^CaO,Y 2 0 3 ^^^ E ^°^ V ^ 4r 
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[0 0 9 5] -t L"C % i©J:7*EL^>KO**JB3ICi3VN-C, RGB£>3 

[0 0 9 6] r.©ip4EL/^;Hi, ±Kf^/Wfl!07^*7-^ 
[00 9 7] CUM) 

[0 0 9 8] £*T. *38WO*ffW*«««r*U 
[ O 0 9 9 ] C£JK#I 1 3 

[0 10 0] **WO*3t*«W*i8V>fc E L/^A' (E L*? ) SrtfMHUfc. 
#7 ^a&KJtfc I T 0^ejmt§£ 1 0 0 n m*^ y * y V^SfeK <fc 0 U - 

<d±.\zl& isf^m^v ?j*&mmw.ft$:*' < yf y v^g^is 300 nm^ij 

U/Co CCDJbiC ELiK/^^?^!)'?^ii (2 0 0nm) <Z5«i£ffc£r 
EL^ii. ZnSH (200nm) (3 OOnm) / 

ZnSl (2 OOnm) Ufc, 

[0101] £#fc*«©«MRte*>fco-c. SATW <fc 5 ftl^t'-^ltft* 
[0102] Eu£0. 5mol%KhLtC« l y,S 4 ' < »'yHrWlfcE 

J; 5>irpS55Ufc 0 C©t#H 2 S^%2 0 S C CMigA U 1fbfc{fci*8g£:#fc 0 
[0103] CL(£><fc 5 IT, BaTajOsI (200nm) /ZnS^ (2 
OOnm) (4 0 0nm) /ZnSl ( 2 0 0 n m) /BaTa 2 

O 6 g(3 0 0nm) /jSW«@ (1 OOnm) £>«5t<E>3gJ§#£#fcm. 
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[0 10 4] S&fc. #^W-t^TOi»?^^^^F 

[0 10 5] HbJlfcEL/<*M)2O0«IIKlkH., ^♦ S50 " 
S^Wt^tW^400cd^CIE l93lfe*B-C(0. 
6 7, 0. 3 3) WNT S C ^;W^«^^S<#btifc, *EL 

***fe«+^C*>ofc*©#, 20m.»T*t*J:ltV* H 3 M** 

[0106] nt, t*^ii©ffl^*^x^«fia 011^^5, 

^^Ca:Y:S:Eu=lO. 3 6:2 9. 2 4:4 3. 4 9: 

0. 5 7 -C-fco7t 0 
[0107] Clt^M 1 3 

[0108] ******* tt«#6E L«1*fc UT«*t-cv^ fc«*>*iw 

[0 10 91 CH^J2] 

[0 110] *««l»w*5V^. t*WW«««Ci I Y,S 1 : Eni>6 

ff:«J^f4s ffyH^-FS*#*B a ,Y 2 S 4 : Eu s S ri Y 2 S 4 :Eu. 
B a j Y 2 S 4 : Mn. S ri Y 2 S 4 :Mn. M gl Y 2 S 4 :Mn N Zn t Y 2 S 4 : 
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JSftiC I E 19 3 lfeMfc«r*HC*"f. ^z.^*W£-9W*&Xfe& 
fif^OV^IiPL (Photo Luminescence) ^-i^ h/V^b JfW bfc- 









BaY 2 S 4 :Eu 


592 


(0.555,0.440) 


SrY 2 S 4 :Eu 


624 


(0.636,0.361) 


BaY 2 S 4 :Mn 


460 


(0.172,0.157) 


SrY 2 S 4 :Mn 


650 


(0.565,0.373) 


MgY 2 S 4 :Mn 


716 


(0.556,0.374) 


ZnY 2 S 4 :Mn 


518 


(0.228,0.565) 


CaY 2 S 4 :Eu 


682 


(0.612,0.382) 



[oiiu rfi6©EL^/n4, wrebt. 15*0111 

0^3t*MUfe 0 tp"Ct>> Sr 1 Y 2 S 4 :EuO»Itt7 0 0 cd/m 2 i:fL< 

[0 112] PL^ W:Sr,Y,S 4 : Eu*6 

$t>frX&mm<DBi^1gin&fe&&ft&& i *fr. B ai Y 2 S 4 :MnH««t 
/.Mrfe*** 5 ^^*:^* 5 *'***- Sr ,Y 2 S 4 : E u <D^E-®^4ttt^m 7 

[0 113] Sbl-, ZnY 2 S 4 :Mni^lif^tfejiW06V»li 

[0 114] ft*5. ^J6«lTf»bnfcCa ,Y 2 S 4 : Eu©EL^HW 
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[0115 ] :.ia,t, Ca, Ba, Sr,H,^*S±» 
^ Zni ^ „ h y **t****fcW- ***** 

Snfc. ^hy?^f^ ^hJ^i:W0M**t5* 

[0116] CM« 3 ) 

[0117] MM 1 V>X, l*#WO*mt C a , Y , S 4 : E « * b 
Ca Y 2 G 2 S 2 : But*#Kft^EL^«rfl«Ufc. 
[0 118] WWHt CaS. Y 2 C 3 . B » .S.,**tr*-* 

[0 1191 

[o i 2 ol «Wio»*<Wit^tllW6Mfc«t*EL^/KE 

mm*** (*«*< ^ooo) mv>, TittatPdttt^t 

[0121] *-*\ MOV- h*«*U ^itT«tt> MHfiMfc 

[0 12 2] iCD**»Lhl^ EL/^t Ur**fc»*****:»* A 
l2 O 3 I(50n m )/E L«K/ A 1 2 O 3 ^ ( 5 0 n m) ^ 
ELfgtt, ZnSl(200n m ) /!*»«■ ( 3 0 0 n m) / Z n S Jgl( 2 

0 0 nm) (Dffi&t Lfc„ 
[0 12 3] tJWWWO^fcfco"^^ »WliPI»lcCa 1 Y,S 4 : 
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[0124] nhntcmmmmti, a i 2 o 3 jgi (5 0 nm) /z n sm (2 0 

0 nm) (3 0 0 nm) /ZnSl(200nm) /A 1 2 O s Jg (5 

Onro) O^itl-UX^b. 7 0 0 tC^t-C 1 0 ^7^-/W Lfc. 

5 [0125] $p>ir N mt>titcmmmm±L\zi romm*-?? hzm^R 

[0126] ^bftfcE L/^/W 2O«0li;l3i^l- 1kHz, s*/u*m 50m 
S<7?m#^rPPAPi-Sr t^J: 9, 5 0 O c d/m 2 v C I E 19 3 1 &mm-?(0. 

io 6 7, o. 3 3) <Dm&%&ytmm&nt>ftfr 0 ^K^m^-vn, js&&&it&m 

ifeWCfcSC a S : E u SriBVvfcifc^J l©EL^;Vfft8 0 c d/m 2 

[0 12 7] JUi©^J£«^bWbd^J:5^|gW<o^3t^JlSISrW-t-SE 
15 L^/wfi, ^»Sfc|§3fei-5o 

[0 12 8] i©J:5^*3fc*WBI*JBv^EL^/»'S:^i-*ri:l!:J:9 x 
«M£, M<^iSv^feEL/^^7^9-EL^/V^^mT-#, ^ffiffttii 
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^iL., Ca. Sr. 
. B»S.. Y. L., C. P». HI. P- B«. 

4 <H-»3«t, 0<*<5, 0<y<4. 0SK8, 0*w<8 

- L*itW-t utSttS ws** «^s**»e. 

15 _ 

s. mmtmo. O01 < w / <o. e****-. 
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6. »*«l«>*3tfr»K**^" aEL ^^" 
7 «**tt"C, Mg, Ca, Sr. B a**^ n« o * 
**<fct>-<>©56*^ Sc. Y. La. Ce. Pr. Nd, Pnu Sm. E 
Un Gd. Tb. Dy. Ho. Br, Tm, YbWL«*6«»*&ltf^ 
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